Distinct roles of mitogen-activated protein kinase pathways in GATA-4 transcription factor-mediated regulation of B-type natriuretic peptide gene.
The expression of cardiac hormones, atrial natriuretic peptide and B-type natriuretic peptide, is induced by cardiac wall stretch and responds to various hypertrophic agonists such as endothelin-1. In cardiac myocytes, endothelin-1 induces GATA-4 binding to the B-type natriuretic peptide gene, but the signaling pathways involved in endothelin-1-induced GATA-4 activation are unknown. Mitogen-activated protein kinase pathways are stimulated in response to various extracellular stimuli, and they modulate the function of several transcription activators. Here we show that inhibition of p38 kinase with SB203580 inhibited endothelin-1-induced GATA-4 binding to B-type natriuretic peptide gene and serine phosphorylation of GATA-4. Inhibition of extracellular signal-regulated protein kinase with MEK1 inhibitor PD98059 reduced basal and p38-induced GATA-4 binding activity, but it had no significant effect on endothelin-1-induced GATA-4 binding activity. Overexpression of p38 kinase pathway, but not extracellular signal-regulated kinase or c-Jun N-terminal protein kinase, activated GATA-4 binding to B-type natriuretic peptide gene and induced rat B-type natriuretic peptide promoter activity via proximal GATA binding sites. In conclusion, these findings demonstrate that activation of p38 kinase is necessary for hypertrophic agonist-induced GATA-4 binding to B-type natriuretic peptide gene and sufficient for GATA-dependent B-type natriuretic peptide gene expression.